Urban-rural linkages are an integral part of fostering development in both urban and rural communities. However, the focus on development tends to have an urban bias toward Sub-Saharan Africa (SSA) with an increase in urbanization. Ghana is one of the fastest urbanizing countries in SSA. This paper sought to identify the challenges of urban-rural linkages, their corresponding solutions, and contributions to Agenda 2030 that are context-specific to Ghana through a stepwise solution scanning technique. In step 1, the study applied a scoping process to identify the urban-rural challenges. In step 2, a solution for the identified urban-rural challenges in step 1 was co-designed. In step 3, each identified solution was assessed based on its potential to contribute to all three pillars of sustainability by ranking and prioritization. In step 4, the Sustainable Development Goals (SDGs) interlinkages of the top five prioritized potential solutions were analyzed. The identified challenges were (1) inequality and gender gaps, (2) poor and lack of basic and economic infrastructures, (3) the limited effectiveness of decentralization, and (4) food and nutrition security dynamics. The prioritized potential solutions were gender inclusiveness, investment in infrastructures, sustainable agricultural systems, effective decentralization, and financial inclusion. This study recommends maximizing the synergies and minimizing the trade-offs between the SDGs of the potential solutions identified.
Introduction
Sub-Saharan Africa (SSA) has 40% urban and 60% rural population and it has the fastest growing rate of urbanization globally according to the United Nations Department of Economic and Social Affairs [1] . It is projected that 56% of SSA will be urbanized by 2050 [1] . Urbanization should be well managed and planned to reduce any negative impacts on development [2] . For SSA, increasing urbanization, coupled with the challenges of population increase, climate change, food insecurity, unemployment, and weak economic growth, affects urban-rural linkages and sustainable development [3] [4] [5] [6] [7] . Slum conditions remain as high as 56%, owing to the high rate of urbanization in SSA [8] . Rural-urban migration is the primary driver of urbanization [9] [10] [11] [12] [13] [14] [15] . For example, the 2 of 19 urbanization level in Ghana increased by 7 percent points over a 10-year period, from 43.8% in 2000 to 50.9% in 2010 [16] , with the population surpassing 24.5 million [16] . In such circumstances, a country's development focus tends to be urban biased, with rural areas often being neglected [17] [18] [19] [20] . In addition, the poverty levels remain high. Half of the world's populace living on $1.90 per day are in SSA. The social protection schemes in SSA are the lowest in the world at 13%, as compared to the world average of 45% [9] . SSA and Asia make up 63% of the world's food and nutrition insecure population [9] . Furthermore, the International Monetary Fund [21] suggests that Ghana and many other SSA countries may not achieve their Sustainable Development Goals (SDGs) because of increased debt, which is projected to be more than 50% of the Gross Domestic Product. Sustainable development requires a holistic approach that takes social, economic, and environmental factors into consideration [22, 23] to address the challenges that affect urban-rural linkages, as conceptualized in Figure 1 . Rural development is a process of improving the economic wellbeing of the population whose livelihood is dependent on primary industry, such as agriculture and natural resources [2, 5, 7] . Rural areas require the provision of non-agricultural goods and service, and diversified income sources, increased agriculture production, and retain the agricultural labor force [2, 5, 7] . On the other hand, secondary industry, such as value addition and services, with increased importation of good, and population expansion from rural migrants, characterize urban development [2, 5, 7] . Urban-rural linkages are spatial flows of individuals, natural, and financial resources, goods, services, and social and cultural values between urban and rural areas [2, 5] . Urban-rural linkages offer improved equitable access to assets i.e. land, expanded markets for input and output, increased income, and diversified goods and services for sustainable urban-rural development [2, 5] .
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Resources and services flow are significant to urban-rural linkages [3, 7, [29] [30] [31] . Natural resources include minerals, timber and forest products (wild foods), water, and land [3, 29, 32] . The flow of goods includes both agricultural and non-agricultural products [2] . The services include governance, infrastructure (transport, communication, and energy), health, and education [33, 34] . Rural areas have poor services, and this tends to influence rural-urban migration in Ghana [35] . Rural-urban migration presents better social and economic opportunities for women, as it provides access to services and fewer cultural restrictions in Ghana [12] . Owusu [36] argued that the transfer of decision-making, services, and resources to the local level would develop growth points for sustainable rural-urban migration in Ghana.
Although urban-rural physical boundaries can be defined, governance systems, information, tradition, culture, and family ties are blurred and overlap in some cases. Cultural, traditional, and family ties can influence strong urban-rural linkages, which can facilitate sustainable social and economic development [37] . On the other hand, social relationships can be diluted by urban-rural linkages if social ties and cultural values are not preserved [37] . Social and political jurisdictional boundaries do not apply to the new commons (ecosystems services) [38] , as they apply in both urban and rural areas. The urban-rural linkages concept is vital in the development of agriculture and poverty reduction [28, 39] , and it is critical for policy planning and implementation [40] , macroeconomic policy, and poverty alleviation [34] . The role of urban-rural linkages in the New Urban Agenda includes social inclusion, opportunities for all, poverty eradication, environmental resilience, and governance [41] .
The objective of this study was to identify and co-design potential solutions that could contribute to sustainable urban-rural linkages, which are vital in poverty reduction, equality, and sustainable urban and rural development [2, 7, 28, [41] [42] [43] [44] . This paper tested a methodological approach for practical operationalization of SDGs at a local level, and it sets the research agenda for vigorous assessment of the solutions relating to sustainable urban-rural development.
Methodology
This study used a solution scanning framework that was first proposed by Sutherland et al. [45] . Solution scanning is a stepwise process for policy and decision-making through the identification of a problem or challenge and an assessment of the available prioritized evidence for intervention [45] . Prioritization is applied as a filtering process by relevant stakeholders in society and it promotes transparency and contributions in decision-making [45] . The method has been applied to agroforestrybased solutions [46] , conservation prioritizing and identifying needs [47, 48] , and the transdisciplinary co-design of scientific research agendas [49] . The methodological process was appropriate to the present study, as it can be contextualized to address the challenges of sustainable urban-rural linkages. The research team conducted four series of workshops with experts. The sampling of experts was purposefully affected based on stakeholders with experience and expertise in urban-rural development to ensure inter-and multidisciplinary participation [45] [46] [47] [48] [49] . In this study, experts (participants) were drawn from academic and research institutions (predominantly universities) and government and non-governmental organizations ( Table 1 ). The government experts in Ghana were from the Ministry of Food and Agriculture, Environmental Protection Agency, Land Use, and Spatial Planning Authority, Department of Urban Road Ministry of Regional Reorganisation & Development, NDPC, Ghana Statistical Service, National Disaster Management Organisation, and Ghana News Agency. The development organization included the Japanese International Cooperation Agency (JICA) and the Netherlands Development Organisation. Zoomlion, Eco-Management Consult, and the National Society of Black Engineers Ghana comprised the business sector. The workshop format included expert presentations, break-out group discussions, presentations of group discussions, and general discussions. A four-step methodological process framework was applied in this study ( Figure 2 ). Step 1 was a scoping process and it included a literature review and identification of urban-rural challenges through an expert scoping workshop held in Tokyo, Japan, in January 2018. For the literature review, Google Scholar, Science Direct, and Scopus were used for searching the papers. "Urban-rural linkage" and "rural-urban linkage" were the search words used. Other words included "rural-urban continuum", "rural-urban development", and "rural-urban gradient". Only articles published from 2000 to 2018 were considered. The duplicates were removed, abstracts were screened, and, finally, content analysis and relevance were used as some of the inclusion and exclusion criteria. Fifty-six papers were reviewed and potential solutions were identified.
In step 2, the potential solutions identified in step 1 were screened and co-designed to suit the local context through a second workshop in Accra, Ghana, on 16-17 August 2018. The study drew potential solutions from the literature review and expert opinions during the second workshop to create the final list of potential solutions (Box 1).
First Workshop
Step Step 1 was a scoping process and it included a literature review and identification of urban-rural challenges through an expert scoping workshop held in Tokyo, Japan, in January 2018. For the literature review, Google Scholar, Science Direct, and Scopus were used for searching the papers. "Urban-rural linkage" and "rural-urban linkage" were the search words used. Other words included "rural-urban continuum", "rural-urban development", and "rural-urban gradient". Only articles published from 2000 to 2018 were considered. The duplicates were removed, abstracts were screened, and, finally, content analysis and relevance were used as some of the inclusion and exclusion criteria. Fifty-six papers were reviewed and potential solutions were identified.
In step 2, the potential solutions identified in step 1 were screened and co-designed to suit the local context through a second workshop in Accra, Ghana, on 16-17 August 2018. The study drew potential solutions from the literature review and expert opinions during the second workshop to create the final list of potential solutions (Box 1). In step 3, the prioritization process was applied by asking experts to rank the top 10 potential solutions while using the three pillars of sustainability (social, economic, and environmental) as the criteria for each solution contribution to development. The solutions were ranked from 1 to 10, with the first solution being ranked with 10 points and the last solution ranked with one point. The ranked results were added together to create a total score given by equation 1 as the total score of all of the three pillars of sustainability. This study used the overall scores to prioritize the top five potential solutions.
where Sus t is the total score for three components of sustainability, So j is the sum of the social component scores, Ec j is the sum of the economic component scores, En j is the sum of the score of the environment for a given number (n) of respondents, and j indicates the potential solutions. Similar methodological approaches using the three pillars of sustainability have been applied when ranking forest plantations [50] , assessing water resources management indicators [51] , and ranking green building materials [52] . Different ranking processes have been used, and these include a pairwise comparison matrix [50] , a hybrid of multi-criterial decision-making methods [52] , and an assessment matrix [51] . Our methodological process adopted the simple ranking approach, which was appropriate because of the multi-and interdisciplinary nature of the participants (stakeholders).
In step 4, the top five potential solutions prioritized were elaborated upon giving specific examples of interventions. Only the top five solutions were dealt with due to time constraints during the third workshop held in Accra, Ghana, on 23-24 January 2019. An SDG interlinkages analysis was also performed for the top five potential solutions. The SDG interlinkages process and visualization [53] . A correlation analysis was performed on the identified and available indicators at the national level [53] . The correlation coefficients, which ranged from −1 to 1, indicated the linear relationship between relevant targets. The positive coefficients represented positive linear relation (synergies) and the negative coefficients represented negative linear relations (trade-offs) [53] . The SDG interlinkages analysis and visualization using this method have been previously applied to Asian countries, including China, India, Japan, the Philippines, and Vietnam [53] , but were yet to be applied in an African context.
In step 5, this study discussed the preliminary findings with a wider audience and experts at an international workshop that was hosted by the University of Tokyo in Japan on 17-18 March 2019, as a part of the validation process through feedback from the participants ( Table 1 ). Experts were drawn from the Universities of Ghana, Cape Town, and Malawi, the University of Tokyo, the United Nations University Institute for the Advanced Study of Sustainability, the Institute for Global Environmental Strategies (IGES), and the Sustainability Science Consortium. The other participants were from JICA, the Development Bank of South Africa, and private, public, and civil societies.
Results and Discussion

Challenges for Sustainable Urban-Rural Linkages
This study found high inequality and gender gaps in the development of urban and rural areas in Ghana. The disparity was even higher from a gender perspective. We observed limited female participation in decision-making processes and the labor force, low secondary school enrolment, and high adolescent birth rates [54] . This study also found that social and economic systems in Ghana were not inclusive of equal female participation, which is of vital importance given that the female population in Ghana is 51.7%, as compared to the male population of 48.3% [24] .
This study noted poor basic and economic infrastructures, which was primarily due to increased rural-urban migration, urban sprawl, industrial expansion, and population increase in Ghana. These urban-rural challenges have contributed to the expansion of urban slum areas that have inadequate housing facilities. High rents translate into a lack of affordable housing. Slum communities face high exposure to risk and extreme-event disasters, such as flooding, and they have inadequate access to social and public services, including waste management and sanitation, education, and health [12] . Furthermore, low recycling rates, improper refuse disposal by households and commercial establishments, and poor burning practices exacerbate negative impacts on water quality and quantity, sanitation, health, and hygiene. For example, it is estimated that 16% of households have no electricity, 50% are without piped water, and 78% have no solid waste disposal mechanism in both urban and rural areas in Ghana [25] . Urban-rural connectivity is also weak as a result of poor and inadequate transport systems. Limited or absent information and communications technology (ICT) infrastructure in rural areas hampers effective health, education, communication, and business services. The urbanization rate in Ghana is 3.1% yearly, which surpasses urban infrastructure improvement and services [25] .
The limited effectiveness of decentralization at regional and district assemblies was primarily due to centralized decision-making and management and limited input from a local perspective [36, 55, 56] . The lack of local participation in development and governance weakens urban-rural linkages in a social, economic, and environmental context [36] . Decentralization was found to have led to institutional weakness, inefficient resource mobilization and utilization, inadequate human resource capacity, and poor performance [36, 56] .
Food and nutrition security dynamics are a challenge because of the ever-increasing urban population. Agriculture is the predominant source of livelihood for the rural community and it plays a vital role in national food security. However, limited economic power and availability of land, along with the impact of climate change, have led more people to migrate in the search of new livelihoods [10] . These migrants include young men, women, and children. Migrants face challenges in housing, access to health care and sanitation, trafficking, sexual abuse, exploitation, low salaries, and food insecurity although urban-rural remittances are one of the foremost contributors to rural household income and community development [25] . Consequently, a smaller number of farmers and producers have to meet the needs of a growing urban population. The increasing urban population affects the access to and the continuity, quality, and quantity of the food supply. Food insecurity is also linked to poverty, poor infrastructures, and socioeconomic instability, such as increasing numbers of female-headed households. The lack of access to affordable finance, funding for business ventures, technology, capacity building, and research/education tend to be among the core issues for weak urban-rural linkages. The poor have no capacity and collateral to borrow from banks at commercial rates, especially in rural areas.
Ranking and Prioritized Potential Solutions
The results revealed that gender inclusiveness was ranked first as a significant potential solution for enhancing sustainable urban-rural linkages (n = 20). The results also showed that the establishment of large-scale industries was the lowest ranked solution for strengthening sustainable urban-rural linkages (Figure 3 ). On the basis of the expert and stakeholder rankings (n = 20), the top five potential solutions ( Figure 4 ) were gender inclusiveness, investment in economic infrastructures, modernization of agricultural systems, innovative financial inclusion, and the promotion of a decentralization system that is based on the total score.
Elaboration and SDGs Interlinkage Analysis of the Prioritized Potential Solutions
Gender Inclusiveness
In this study, gender inclusiveness refers to equal participation between males and females in economic, political, social, and cultural development, and decision-making on all issues in society [57] . Despite Ghana's increasing economic growth, gender inequality remains prevalent in the North and South Ghana, and in urban and rural areas [58] . The inclusion of gender considerations in all policy and decision-making processes is a critical step in reducing inequality in rural and urban centers. Addressing the gender gap has positive effects on migration patterns, food and water security, and education [25] . Studies show that 55% of hunger reduction in developing countries is associated with improvements in female education and the reduction of inequality [59] .
Increasing public awareness regarding gender as a social construct could reduce the related cultural challenges that impede women's economic progress. This could be accomplished by incorporating gender and related issues in traditional curricula and by encouraging more proactive support by community heads and opinion leaders to positively reform the cultural and traditional roles of women [25] . The active participation of women would also provide holistic perspectives when identifying interventions or the solutions for community development.
Educational programs that target skills development and capacity building economically empower women. These educational programs could be achieved by providing training in financial literacy, business development, supply chain management, and technology (e.g., mobile banking and online trading).
For example, the marketing of products, such as groundnuts, or value-added products, such as shea butter, soap [60] , and woven smocks, would improve income generation. The registration of women-owned small businesses as formal entities would also provide wider opportunities for expansion. Women in the agrarian sector could benefit from simple and affordable technologies to help them save time for other productive activities. Job-related skills development should be driven by community participation. A World Bank [61] program that transitions adolescent girls and young women from school to productive employment in Liberia, Rwanda, and South Sudan is an example of this. For example, the marketing of products, such as groundnuts, or value-added products, such as shea butter, soap [60] , and woven smocks, would improve income generation. The registration of women-owned small businesses as formal entities would also provide wider opportunities for expansion. Women in the agrarian sector could benefit from simple and affordable technologies to help them save time for other productive activities. Job-related skills development should be driven by community participation. A World Bank [61] program that transitions adolescent girls and young women from school to productive employment in Liberia, Rwanda, and South Sudan is an example of this.
Increased access to education for women and girls could be achieved through tertiary scholarships to help reduce early marriages; initiatives that help girls attend school full-time, such as affordable reusable sanitary pads [62, 63] ; and, return-to-school policies following childbirth [64] . Support for unpaid household and care work for women, especially in urban areas, could be achieved through institutional policies that subsidize unpaid care work and adjust working hours (e.g., reducing long hours or providing flexible or staggered working hours during) and by allowing women to work from home. The introduction of a paternity-leave scheme (currently not implemented in Ghana) and the provision of baby-care corners for mothers in the workplace could also help in achieving gender inclusiveness.
Gender inclusiveness is strongly related to the attainment of SDG 5 (gender equality), SDG 10 (reduce inequalities), and SDG 16 (peace, justice, and strong institutions). Gender inclusiveness appears to have strong positive impacts on SDGs 1 (end poverty), 2 (zero hunger), and 3 (good health and well-being) ( Figure 5 ). It also has trade-offs with several targets, particularly SDGs 2 (zero hunger), 3 (good health and well-being), and 9 (industry innovation and infrastructure). Some of the synergies that could be accomplished through gender inclusiveness are in the agricultural sector. Women dominate the value chain, which accounts for the majority of women's livelihoods. In the infrastructure sector, women contribute to installations for health facilities, roads, markets, storage facilities, communication, and renewable energy. The trade-offs that are attributable to gender P1: Social Increased access to education for women and girls could be achieved through tertiary scholarships to help reduce early marriages; initiatives that help girls attend school full-time, such as affordable reusable sanitary pads [62, 63] ; and, return-to-school policies following childbirth [64] . Support for unpaid household and care work for women, especially in urban areas, could be achieved through institutional policies that subsidize unpaid care work and adjust working hours (e.g., reducing long hours or providing flexible or staggered working hours during) and by allowing women to work from home. The introduction of a paternity-leave scheme (currently not implemented in Ghana) and the provision of baby-care corners for mothers in the workplace could also help in achieving gender inclusiveness.
Gender inclusiveness is strongly related to the attainment of SDG 5 (gender equality), SDG 10 (reduce inequalities), and SDG 16 (peace, justice, and strong institutions). Gender inclusiveness appears to have strong positive impacts on SDGs 1 (end poverty), 2 (zero hunger), and 3 (good health and well-being) ( Figure 5 ). It also has trade-offs with several targets, particularly SDGs 2 (zero hunger), 3 (good health and well-being), and 9 (industry innovation and infrastructure). Some of the synergies that could be accomplished through gender inclusiveness are in the agricultural sector. Women dominate the value chain, which accounts for the majority of women's livelihoods. In the infrastructure sector, women contribute to installations for health facilities, roads, markets, storage facilities, communication, and renewable energy. The trade-offs that are attributable to gender inclusiveness include the empowerment of women, which results in a shift from agriculture to other sectors and, therefore, a takeover of power and leadership from men. The lagging behind of the transport system and associated infrastructure might constrain the further enhancement of gender inclusion and should be urgently addressed.
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Investment in Basic and Economic Infrastructures
Food, water, health, education, housing, electricity, transportation, and communications are essential infrastructural components that are required for enhancing urban-rural linkages in Ghana [25] and they are critical resources for improving the livelihoods and general well-being across the country [35] . Attracting public-private partnerships (PPPs) is vital for leveraging the enormous cost of investment and technical skills required. Innovation and incentives for various local institutions, particularly the District Assembly (DA), could ensure added value to drive the PPP agenda to attract the private sector. The DA could generate its own funds, thereby reducing the reliance on the DA Common Fund, to support productive PPP arrangements. Equally important is ensuring that there are both social and economic infrastructure developments to achieve full benefits for human wellbeing, such as improving basic housing for slum dwellers, as well as for building coastal flood-control infrastructures [25] .
Improving access to information is essential in strengthening public participation and ensuring complementary social and economic infrastructure development. Various methods of effective data collection and information sharing and feedback should be explored. Channels, such as social media, community information centers, and digital information hubs could be used, as well as social groups, like religious bodies. Institutions, such as the National Commission for Civic Education could also be Synergy Trade-off 
Food, water, health, education, housing, electricity, transportation, and communications are essential infrastructural components that are required for enhancing urban-rural linkages in Ghana [25] and they are critical resources for improving the livelihoods and general well-being across the country [35] . Attracting public-private partnerships (PPPs) is vital for leveraging the enormous cost of investment and technical skills required. Innovation and incentives for various local institutions, particularly the District Assembly (DA), could ensure added value to drive the PPP agenda to attract the private sector. The DA could generate its own funds, thereby reducing the reliance on the DA Common Fund, to support productive PPP arrangements. Equally important is ensuring that there are both social and economic infrastructure developments to achieve full benefits for human well-being, such as improving basic housing for slum dwellers, as well as for building coastal flood-control infrastructures [25] .
Improving access to information is essential in strengthening public participation and ensuring complementary social and economic infrastructure development. Various methods of effective data collection and information sharing and feedback should be explored. Channels, such as social media, community information centers, and digital information hubs could be used, as well as social groups, like religious bodies. Institutions, such as the National Commission for Civic Education could also be strengthened through locally generated funds from civil society groups to support the dissemination of relevant information that would benefit the population.
The provision of physical infrastructures that are green, appropriate, sustainable, and affordable for meeting the needs of the population is important. In Ghana, opportunities are available through government initiatives, such as the one-district-one-factory policy, whereby improved storage facilities, integrated transportation systems (e.g., rail, road, and water), water-supply systems for irrigation and domestic use, and processing facilities for value addition can be explored. Urban green infrastructures could be promoted with integrated modern and traditional designs to maintain cultural and historical ties. Other considerations include sustainable, affordable housing, and coastal flood-control infrastructures. The compact-cities concept, whereby high-rise buildings are constructed to accommodate the urban population and maximize the land use for urban development, could also be considered. All of these solutions would require institutional collaboration and interlinkages in an integral approach.
This solution contributes to SDGs 9 (industry, innovation, and infrastructure) and 11 (sustainable cities and communities). Synergies are also strong with SDGs 2 (zero hunger), 6 (clean water and sanitation), 7 (affordable and clean energy), and 17 (partnerships for all goals). However, there are trade-offs with SDGs 3 (good health and well-being), 7 (affordable and clean energy), and 8 (decent work and economic growth). Producing a variety of by-products and utilizing waste should be actively promoted to achieve a significant impact on SDGs 12 (sustainable production and consumption) and 13 (climate action). Infrastructures that are related to solar, biomass production, and waste utilization would also reduce the negative aspects of SDG 7 (affordable and clean energy).
An example of an effort that would support SDG 17 (partnerships for all goals) is the multipurpose utilization of water resources, which would further SDGs 2 (zero hunger), 3 (good health and well-being), 6 (clean water and sanitation), 7 (affordable and clean energy), and 12 (sustainable production and consumption). A multipurpose dam is another example: a synergistic infrastructure that combines the contributions or achievements of SDGs 6 (clean water and sanitation) and 7 (affordable and clean energy). Building a dam for hydroelectricity and irrigation would be an investment in basic infrastructure that would also create positive support for SDG 8 (decent work and economic growth) by providing employment opportunities. The roads that are built for the power project could provide access to agricultural inputs and produce, markets, and storage facilities, thus improving the agricultural value chain. However, building infrastructures have negative impacts on the environment through deforestation and GHG emissions [65] . Ghana has underperformed on SDGs 9 (industry, innovation, and infrastructure) and 11 (sustainable cities and communities), according to the SDG Centre for Africa and Sustainable Development Solutions Network [66] progress report.
Promotion of Modernized and Sustainable Agriculture Systems
Sustainable agriculture is the management and preservation of food systems and natural resources through technological and institutional changes to meet the needs of current and future generations [67] .
Increasing the awareness of opportunities in sustainable agriculture by all stakeholders, including women and young people, as well as the private sector, could be achieved through various innovative channels. For the youth, incorporating sustainable agriculture in the curricula at the Senior High School level and while using technologies, such as WhatsApp, Twitter, Facebook, and other social media, would make small-scale agricultural industries in rural areas more attractive and enhance people's perspectives. This is particularly true, given that modern agricultural systems address the challenges that are posed by climate change (low yield and costs) [25] , land degradation, rapid urbanization, and demands from the growing population [35] . In Ghana, agriculture employs approximately 85% of the rural workforce, small-scale farmers produce 95% of the country's food crops, and of the 1.9 million hectares of potentially irrigable land, only 1.6% is exploited [68] .
Training in modern, climate-smart, and sustainable technologies, supported by up-to-date and relevant research and data, would improve the skills and capacity of agricultural-extension-service providers and farmers in Ghana [25] . An organic agriculture approach, agro-forestry, and mechanization/ zero tillage systems are some successful examples of modernized agriculture [69] . The upscaling and strengthening of climate-smart agriculture strategies include improved and adaptive breeds/varieties, conservation agriculture, organic farming, agroforestry, sustainable urban agriculture, efficient smart-irrigation systems, mechanization of farm equipment, solar-or wind-powered equipment for off-grid farming, and affordable agricultural insurance. Furthermore, the promotion of agricultural processing and robust value-chain systems would ensure smooth production-consumption flows between urban and rural communities in Ghana [25] .
The provision of effective and efficient research and an education extension system would improve the linkages between researchers, extension staff, and farmers for effective dissemination [70] . The integration of innovative technology platforms would enhance the efficiency of matching supply and demand for products and resources, such as animal production by Bovcontrol [71] , the Integrated Agriculture Management Information System that was implemented by SMART Zambia Institute [72] , Cure and Feed Livestock, e-Nutrifood, Weather and Crop Calendar, and AgriMarketplace [73] . Such examples could complement E-agricultural programs by the Ministry of Food and Agriculture in Ghana under the West African Agricultural Productivity Programme, ESOKO, and VODAFONE [73] .
Sustainable agriculture has strong synergies with many SDGs, most notably SDGs 1 (no poverty), 2 (zero hunger), 3 (good health and well-being), 7 (affordable and clean energy), and 17 (partnership for all goals). Trade-offs are evident for the targets under SDGs 2 (zero hunger), 7 (affordable and clean energy), and 9 (industry innovation and infrastructure). Sustainable agricultural systems also have interlinkages with SDG 13 (climate action), 8 (decent work and economic growth), 9 (industry innovation and infrastructure), and SDG 17 (partnership for all goals). For example, policy harmonization has synergy with SDGs 16 (peace, justice, and strong institutions) and 17 (partnership for all goals), increased awareness and sustainable agricultural extension services reinforce SDG 4 (quality education), and institutional capacity has synergy with SDGs 1 (no poverty), 2 (zero hunger), 3 (good health), 11 (sustainable cities), 12 (responsible consumption and production), 13 (climate action), 15 (life on land), and 16 (peace, justice, and strong institutions). However, SDGs 2 (zero hunger) irrigation water and 6 (clean water and sanitation) have a trade-off with SDG 7 (affordable and clean energy) in terms of using water for hydro-power generation [74] .
Promotion of Effective Decentralized Systems
This study found that decentralization encourages greater participation in the decision-making process (localization). A decentralized system was found to be more effective in maintaining urban-rural linkages when compared to a centralized one [25] . A decentralized governance system allows for local participation in decision-making processes, which is vital in sustaining effective rural-urban linkages [35] and strengthening local capacity and management (effective and efficient operationalization of existing regional and district administrative systems) of local affairs [75] . Local resource generation, planning, budgeting, and expenditure are areas that require strengthening in Ghana [25, 75] . Decentralization is vital when it is used as an instrument for the development and engagement of all members of a society [75] .
This potential solution has strong synergies between SDG 11 (sustainable cities and communities) and SDGs 6 (clean water and sanitation) and 15 (life on land), on which it would have strong positive impacts, and some targets under SDGs 11 (sustainable cities and communities), 12 (sustainable production and consumption), and 14 (life below water) may experience strong negative impacts. For example, the effective mobilization of local materials and human resources is key to local development [75] . However, the overexploitation of natural resources negatively impacts the environment.
Innovative Financial Inclusion Systems
Innovative and inclusive financial systems enhance people's capacity to participate in sustainable development [25] . Drawing the unbanked into formal financial systems enables people to have secure accounts and it supports savings, promotes transaction safety and transparency, and ultimately enables economic and political stability [76] . Services may be in the form of credits, crop insurance, and establishment of affordable, but reliable, channels of money transfer to enhance smooth remittance and cash flow. Current processes in the banking sector include digital banking (via the internet), mobile finance (savings, insurance, and credit), mobile banking (information and transactional), and mobile payments while using unified systems (person to person, business to business, and government to person) [77] [78] [79] . In Ghana, the number of adults (+15 years) with mobile money accounts grew from 13% in 2014 to 39.8% in 2017 [78] . The growth rate within three years shows the potential for future mobile and digital financial inclusion in Ghana.
The promotion of increased access to affordable micro-financing, banking, and insurance for all is an essential factor in targeting inequality between the rich and poor, and between rural and urban populations [80] . Improving and strengthening private investment in the innovative use of ICT for mobile money banking and transfers might reduce inequality. Online banking is also cheaper than traditional cash transfers and it is easy to access in both urban and rural centers with connectivity. Policy initiatives should target micro-credit financing for entrepreneurs, especially youths and marginalized women, particularly in rural areas, where traditional banking facilities are not available [81] . Upscaling incentivizing innovations by most mobile telecommunication companies power most private innovative mobile financial services businesses in SSA [82, 83] .
Innovative financial systems have strong synergies with SDGs 5 (gender equality), 10 (reduce inequalities), 12 (sustainable production and consumption), 9 (industry innovation and infrastructure), and 17 (partnership for all goals). For example, common platforms and interconnection between service providers (businesses) and all different users reduces the cost of business and enhances synergies. Financial inclusion has a significant role to play in ensuring that the urban-rural linkages are sustained. The benefits include the increase of individual savings and female empowerment, increased wealth creation, and increased consumption [84] . Furthermore, financial inclusion reduces the financial and personal risks, protects against shocks and stresses, increases security for aging populations, and guards against political and economic stability [84] . However, regulation fraud risk management and financial literacy are crucial in ensuring sustainable financial inclusion while using ICTs [77, 83] .
Disruptive technological innovations can help in reducing inequality and eradicating poverty, but these benefits (easy access and ICT based markets) may be at risk due to the uncertainty of policy and governance solutions. It is crucial that decision-and policy-makers understand the inner workings and impact of the technologies, the cost-effectiveness of including the population, the higher risk of default, the impacts on reliable credit systems [80] , and the impact on inequality for those who are excluded in the transition. From an institutional standpoint, there are concerns that rules and regulations maintain the status quo of the wealthy and powerful and that technologies are localized and biased to benefit areas and locations that interest these groups [85, 86] . These concerns give further importance to the development of robust financial inclusion policies. The introduction of technologies that are not backed by adequate regulatory frameworks might result in the failure of the systems. Reductions in bureaucracy to expand inclusion also engender legitimate concerns regarding fraud, money laundering, and financing of terrorism [80] .
Conclusions
This study proposes a number of stepwise potential solutions to improve urban-rural linkages and development in Ghana. The solutions address the significant challenges of gender gaps, poor infrastructures, decentralization, affordable finance, and food security dynamics. The present study prioritizes the potential solutions with SDG interlinkages in a Ghanaian context. The key solutions, like gender, agriculture, infrastructure, decentralization, and financial inclusion, are identified as the most important factors for achieving social, economic, and environmental sustainability. Concisely, the gender inclusiveness is associated to addressing the challenges of cultural values, inequality, poverty and women's participation in education, economic, and governance processes. Investment in infrastructure enhances access to social services (housing, education, health) and economic services (input and output markets) for urban and rural development, as highlighted in the conceptual framework. Furthermore, the strengthening of climate-smart agriculture measures and promotion of modernized and sustainable agriculture systems enhance natural resource utilization and ecosystem services and improves local livelihoods, leading to less impact on rural-urban migration. The advancement of an effective decentralized systems is associated to the local participation and governance of environmental natural resources, social and economic service for sustainable urban and rural development. An innovative financial inclusion system increases access to affordable finance and an easy flow of remittances for improving economic opportunities for urban and rural development. These solutions are critical for resource allocation, development priority, and making positive impacts on sustainable urban-rural linkages. The SDG interlinkages that were specific to each solution were also shown to have synergies that can be maximized and trade-offs that can be avoided, which is critical for the allocation and efficient use of limited resources.
Some compelling challenges in the implementation process remain despite the practical application of the methodological approach demonstrated by the potential solutions generated for sustainable urban-rural linkages. In this study, the expert sample size was small at each stage of the process and the participants' judgments were subjective. Furthermore, the SDG interlinkages analysis could be improved with the availability of SDG data. The lack of SDG data is a challenge, as has been reported in the SDG Centre for Africa and Sustainable Development Solutions Network progress report [66] . This assessment was executed at the national level, and the results may be different at the local or regional level in Ghana.
We argue that the modified process framework used with the inclusion of four series of workshops, three pillars of sustainability, and SDG interlinkages in solution scanning is a practical and co-design approach (stakeholder participation) for developing potential policy actions [49, 87] . The proposed methodology incorporates the principles of sustainability studies, such as being interdisciplinary, involving stakeholders, and creating core knowledge [49, 87] . The adopted methodological framework has the potential for SDG interlinkages analysis for policy interventions beyond urban-rural linkages and it provides the potential solutions to the challenges of urban-rural linkages in Ghana as well as for other developing nations. A review on the progress of the implementation of the 2030 agenda, particularly on the urban-rural linkages [88] , showed that some of our unique specific policies, such as working from home, paternity leave, the provision of baby-care corners in the workplace, and compact-cities concept, are currently not being implemented. Such specific solutions are valuable and they can be considered in a broader and specific decision-making process when producing specific policy interventions through a coordinated program of economic and social development policies 2017-2024 [25] .
In addition to the practical approaches that were demonstrated by the results in this study, further research is required for better understanding the potential solutions that have not yet been explored. Further studies should consider a cost-benefit analysis for the local contextualization of the potential solutions identified. 
